Raf inhibition causes extensive multiple tissue hyperplasia and urinary bladder neoplasia in the rat.
Seven novel and potent Raf small molecule kinase inhibitors (C1-7) were evaluated in seven-day oral repeat dose rat toxicity studies. All compounds tested induced hyperplasia in multiple tissues. Consistently affected was stratified squamous epithelium at a number of sites and transitional epithelium of urinary bladder and kidney. A seven-day time course study in rats showed morphologic evidence of epithelial proliferation in the nonglandular stomach within four to five hours after a single dose of C-1. Similar indications of cellular proliferation were observed in the urinary bladder by day 2 and in the heart, kidney, and liver by day 3. Transcriptional evidence of proliferation in the urinary bladder was detected within four to five hours after a single dose consistent with activation of the PI3K/AKT and ERK/MAPK pathways. In a twenty-eight-day rat toxicity study of C-1, hyperplasia was observed in the esophagus, nonglandular stomach, skin, urinary bladder, kidney, and heart. Hyperplasia of transitional epithelium of the urinary bladder was particularly severe and in one female rat was accompanied by the presence of a transitional cell carcinoma. These results suggest that these Raf inhibitors induce early transcriptional changes driving unchecked cell proliferation, resulting in marked tissue hyperplasia that can progress to carcinoma within a short time frame.